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Background/Purpose

Oxalic acid (C;H,04) will be introduced into tank 241-C-106. Oxalic acid will be added to the
tank in 30,000 gallon increments and allowed to soak. The soak time of the first acid addition is
anticipated to be approximately one to two days. Subsequent acid additions will remain in the
tank for up to one week. During the soak time, the acid will be gently agitated/re-circulated
within the tank.

The purpose of this calculation is to determine the molar fraction of oxalic acid in the vapor
phase. This calculation will be used to assist the materials compatibility assessment for
equipment that will be exposed to the oxalic acid vapor.

Design Inputs

Molarity of Oxalic Acid: 0.91 M

Molecular Weight of Oxalic Acid: 90.02 grams/mol

Henry's Law constant: 6.908 x 10* mol-m>/Pa {See Attachment A)

Tank Temperature: ~25°C (See Attchment B)

Maximum Atmospheric Pressure: 30.23 in Hg (PNNL-14242)

Minimum Atmospheric Pressure: 28.15 in Hg (PNNL-14242)

Maximum Allowable Vacuum for Tank C-106: 0.8 in water, 0.06 in Hg (OSD-T-151-
00013)

Nk W -

Methodology

Henry’s law 1s applicable for real solutions at low concentrations. The law states that the amount
of a gas that dissolves in a liquid is proportional to the partial pressure of the gas over the liquid,
provided no chemical reaction takes place between the liquid and the gas. Essentially, the gas
will diffuse across a gas-fluid interface until the partial pressure is the same on both sides.

Pa = yAP = XAKh(T)

Where,
pa = Partial pressure of A in the gas phase
ya = Mole fraction of A in the gas phase
P = System Pressure
XA = Mole fraction of A in the liquid phase
Ki(T) = Henry’s law constant for A at a specific temperature
T = Temperature

Hand calculations were performed with the assistance of MathCAD software
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Assumptions

This analysis assumes that due to the design of the in-tank chemical mixing assembly and acid
addition system, where introduction of acid occurs below the liquid surface level, minimal
potential aerosols will be generated from the re-circulation loop during waste retrieval using the
acid dissolution process. Additional assumptions are described throughout the calculation.

Results/Conclusions

The result of this calculation showed that the maximum molar fraction of oxalic acid in the vapor
phase is 2.239 x 10®. The molar fraction was bounded using the maximum and minimum tank
pressures accounting for the vacuum induced by the exhauster system.
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Composition of oxalic acid in liquid and vapor phases:

Design Inputs:
T := 25C Ternperature
MW = 9002 2 Molecular weight of Oxalic Acid
ox mol
mol . L
m,, = 091 = mg, = Molarity oxalic acid
P lax = 30.23 -in_Hg Tank C-106 is vented to the atmosphere. The maximum tank

pressure is equal to the maximum atmospheric pressure.

Poax = 765.683 torr

m
Pyac = 0.06 -in_Hg The maximum vacuum allowed for Tank C-106 is 0.8 in water
(0.06 in Hg).
Pyac = 1.52 torr
Poin = 2815 in Hg — P, The minimum tank pressure is the minimum atmospheric pressure less
the maximum allowable tank vacuum.
Pyin = 711.48 torr
Converstons:

1in Hg = 25.329 torr
1 torr = 133.322 Pa

Calculation of mass fraction of oxalic acid from molarity:

Basis: 1L Water = 1000gm Water

mass .o = Mg -(MW ox)'l L mass .es = mass of mole in basis
mass o1 = B1.918 gm
mass
massfract ,, = moles massfract , = mass fraction of acid in basis
1000 gm + mass moles
massfract = 0.076

(024
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Conversion of mass fraction to mole fraction of oxalic acid in the liquid phase:

{1mol) _ Ca e
n_. = |massfract |- ———— 10 N,y = moles acid in liquid phase
ox'= o) 50.02gm | " o
n,, = 0.084mol
(lmol) — 1 g .
n ‘= 100em-l | — massfract | ——=— N2 = moles of water in liquid phase
120 = 1008 o) 18.0lgm
nhzo = 51321’“01
D=0, + Ny n; = total moles for 100 gram of solution (basis)
n; = 5.216mol
_ Pox
ox =
ny
¥ox = 0.016 %x= mole fraction of oxalic acid in liquid phase
K20 -~ . s
*h2o = ¥h2o = Mole fraction of water in liquid phase
n
t
X0 = 0.984

Henry's law is valid for dilute solutions, providing that A does not dissociate, ionize, or react in
the liquid phase.

Henry's Law Pox = YoxP = X ox KH(T)

Where RPP-16994, REVISION 0
Pox =partial p.oo .7

P = system pressure
Yox = mole fraction in vapor phase

Xox = mole fraction in liquid phase
Kty(T) = Henry's Law Constant at T

Henry’s Law Constant:
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Henry’s Law Constant:

M Ky, Henry's Law Constant for Oxalic acid in terms of

atm concentration in the aqueous phase and the partial
pressure at T=25 C from Table on page A-7 of
Attachment A. The bounding value for the constant
was used.

Ky = 7.0 x 10°-

Where
M = mol/dm’

Conversion of Henry's Law Constant (K} to units of torr, Kyypx, Where Kyjcp is in terms of
aqueous concentration and partial pressure and KHpx 1s 1in terms of partial pressure and the
molar fraction of the acid:

K

K = —— Equation 6, page A-4 from Attachment A

Hep ™ 01325

( mol j
3
4 m

Kpgep 5= 6908 x 10%. 22—
Ko 1

Hpx = ( 3) Conversion of Henry's Law Constant to units

@) Alm of Torr
Hep 0,91 .mol 1000 L

Kpr = 9881 x 10~ 3 torr

The maximum and minimum tank pressures are used to bound and solve for molar fraction of
oxalic acid in the vapor phase using Henry's Law.

_ (rox Kripx )
Yox1 = P ax Yox1 = mole fraction of oxalic acid in vapor phase using
the maximum tank pressure.
-9
Yox] = 2.081 x 10
(xox K Hpx ) Yoxi = mole fraction of oxalic acid in vapor phase using
Yox2 = ““P— the minimum tank pressure.
min
-9

Yox2 = 2239 x 10
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Attachment A

Excerpts from “Compilation of Henry’s Law Constants for Inorganic and Organic Species
of Potential Importance in Environmental Chemistry”
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1 Introduction

Henry's law constants (solubilities) of trace gases of potential importance in environmental chemistry {atmospheric chem-
istry, waste water treatment, ...) have been collected and converted into a uniform format.

Disclaimer: Although this compilation has been edited with greatest care the possibility of errors cannot be excluded. 1f
you use data from this table it is recommended that you also check the original literature. If you find an error in this table,

please tell me about it!

2 The physical quantity of solubility

There are several ways of describing the solubility of a gas in water. Usually the Henry’s law constant ky is defined as:

kn o ca/Pg (1)

Here, c, is the concentration of a species in the aqueous phase and pg is the partial pressure of that species in the gas phase.
If k3 refers to standard conditions (T2 = 298.15 K) it will be denoted as k5.

Henry’'s law constant can also be expressed as the dimensionless ratio between the aqueous-phase concentration ¢, of a
species and its gas-phase concentration ¢g:

kg e, /eq = ku x RT (2)

where R = gas constant and T = temperature. To distinguish these different physical quantities, this constant has been
named kif here,

Sometimes the reciprocal value kf", . is used, representing the volatility instead of the solubility. The usual definition is:

def £H,0
Aﬁxm» = pS/ a = “{H o % kH (3)
2

where £, = molar mixing ratio in the aqueous phase, gn,0 = density of water, and My, = molar mass of water.

3 Temperature dependence

A simple way to describe Henry’s law as a function of temperature is:

H 1
kg = k§ x exp (—-—51;]“ (T Te)) (4)

where Agin = enthalpy of solution. Here, the temperature dependence is:

—dlnky  AgmH
aAyT) - R

4 Unit conversions

Detailed information about the conversicn between different units and definitions of Henry’s law constants is given by
Sander [1999). Here is a short summary:

ag/dm a
The commonly used unit for ky is [M/atm] = [—%ﬂ] The official SI unit is [ ;imaq] The conversion is:
B 01,325 x e H (6)
[M/atm] ) [{molag/m3, }/Pa]
The relation between ky and & is:
T 3
M ax ks (7

K] * [M/atm]

A-4
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At T = 298.15 K this leads ta: i
H

——H__—9 kgt ‘ 8
o = 00409 K (8)

The commonly used unit for k57, is [atm]. The product of ky and Aff’,, is constant:

kH % k;:.:in\' = 55.3 {Q)
[M/atm] ~ [atm] -

5 How to use the Tables

Inorganic substances are sorted according to the elements they contain. The order chesen is: O, H, N, F, Cl, Br, I, §, rare
gases, others.

Organic substances (i.e. everything with carbon, including CO and CO;) are sorted somewhat arbitrarily by increasing
chain length and complexity. Hetero atoms (N, F, Cl, Br, I, and S) are sorted in the same way as for inorganic compounds.

The column labeled ‘substance’ gives the systematic name, the chemical formula, trivial names (if any), and in several cases
the CAS registry number {in square brackets).

The column labeled ‘k%’ contains the Henry's law constants as defined in equation (1}, rounded to two significant digits
and given in the unit [M/atm].

The column labeled ‘—dInky/d(1/T) contains the temperature dependence of the Henry's law constants as defined in
equations {4) and (3), rounded to two significant digits and given in the univ [K].

For each table entry the column labeled ‘tvpe’ denotes how the Henry's law constant was obtained in the given reference.
Literature reviews are usually most reliable. followed by criginal publications of experimental determinations of ky. Other
data has to be treated more carefully. The types listed here are roughly ordered by decreasing reliability:

‘L’ | The cited paper is a literature review.

‘M? 1 Original publication of a measured value (e.g. head-space or bub-
ble column technique as explained by Beiterton [1992}).

‘¥* | Vapor pressure of the pure substance is used to determine the
Henry’s law constant (¢/p for a saturated solution).

‘R’ ) The cited paper presents a recalculation of previously published
material {e.g. extrapolation to a different temperature or ¢oncen-
tration range).

‘T? } Thermodynamical caleulation {AqG = —RT Inky, see Sander
{1999} for details).

*C? | The paper that is cited here refers to another reference which
I could not obtain {e.g. personal communication, Ph.DD. theses,
internal papers ete.).

‘X* | I haven’t seen the paper that I cite here. 1 found it referenced by
another paper or I know about it through others.

‘?* | The cited paper doesn’t clearly state how the value was obtained.
‘E’ | The value is estimated. Estimates are only listed if no reliable
measurements are available for that compound.

In some cases there might be good agreement between different authors. However, if the original work they refer to is not
known one has to be careful when evaluating the reliability. It is possible that they were recalculating data from the same
source. The similarity in that case would not be due to independent investigations.

6 Further Sources of Information

Further impaortant references:

» monoaromatic hydrocarbons, chlorchbenzenes, and PCBs: Mackay ef al. [1992a]

A-5 L
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polynuclear aromatic hydrocarbons, polychlorinated dioxins, and dibenzofuranes: Mackay et al. [1992b]
o volatile organic chemicals: Mackay et al. [1993]
e oxygen, nitrogen, and sulfur containing compounds: Mackay et ol. [1995)

o pestizides, PCB’s, etc.: Westcott et al. [1981}; Burkhard et cl. [1985]; Hassett and Milicic [1985); Yin and Hassett
[1986]; Murphy et ol. [1987); Shiu et ol. [1988); Rice et ol [1997); Fendinger and Glotfelty [1988]; Fendinger et al.
[1989]; De Maagd et al. [1998); Duce et al. [1991}

o additional references that are not (yet) included: Lide and Frederikse [1993]; Shiu et ol. [1994); Waits and Brimble-
combe {1987); Wright et al. [1992a]; Tse ef al. [1092]; Kolb et al. [1992]; Etire et al. [1993]; Gan and Yates [1996];
Peng and Wan [1997); Roberts and Dindliker [1983]; Economou et al. {1997]; Wong and Wang [1997]; Suleimenov
and Krupp [1994]; Heron et ol. [1998]; Becker et ol [1998]; Leuenberger et al. [1985)

o predictive methods for Henrys law coefficients (QSPRs): Russell et al. [1992); Nirmalakhandan et al. [1997); Brennen
et al. [199§]

On the Internet:

o The NIST Chemistry WebBook at http://webbook.nist.gov/chenistry

o The Pesticide Properties Database (PPD} at http://wwv.arsusda.gov/reml/ppdb2.html
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kg _ddh‘l‘_&?rk)

B fere ty ot
substance M/ atm] i reference ype note
3-methyl butanoic acid 1.2x10% Khan et ol. [1995] M
(CH3}2:CHCH,COCH
2,2-dimethyl propanoic acid 3.5x10% Khan et al. [1995] M
(CH3)3CCOOH
hexanoic acid 1.4x10* 6304 Khan et al. [1995] M
C5Hy, COOH 1.2x10° 5000 |  Staudinger and Roberts [1996] ? 70
[142-62-1]
propenoic acid 2,4x10% Yaws and Yang [1992] ? 39
C3H40;

(acrylic acid)
[79-10.7]
2-Methyl-2-propenoic acid 2.6x10° Khan et al. [1992] M
C4HeO
(methacrylic acid)
79-41-4]
benzoic acid 2.4x104 Yows and Yang [1992] ? 39
CeH;COOH 14x%10% 6500 USEPA [1982] X 3
ethanedioic acid 7.0x108 Gaffney and Senum [1984] X 48
HOOCCOOH 5.0x10% Sozena and Hildemann [1996] E 51
{oxalic acid)
propanedioie acid 4.0x10% Sazena and Hildemann [1996] E 51
HOOCCH,CO0H
{malonjc acid)
butanedioic acid 3.0x108 Sazena and Hildemann [1996) E 51
HOOC(CH,),COOH
(succinic acid)
pentanedioic acid 2.0x 108 Sazena and Hildemaenn [1996] E 51
HOOC(CH;);COOH
(glutaric acid)
hexanedioic acid 2.0x10" Sarena and Hildemann [1996] E 51
HOOC(CH,),COOH 1.8% 107 12000 USEPA[1982) | X | 3
{adipic acid)
eis-butenedioic acid 1.0x10° Saxzena ond Hildemann [1996)] B 51
HOOC(CH),COOH
{maleic acid)
ethanoic peroxyacid 6.7x 102 5900 Lind and Kok [1994] M 9
CH;COOOH B.4x10? 5300 O’Sullivan et al. [1996)] M
(peroxyacetic acid)
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9 Notes

1) The value is take'r\m from the compilation of solubilities by W. Asman (unpublished).

2) Only the tabulated data between T = 273 K and T' = 303 K from Dean [1992] was used to derive ki and — Ay, H/R.
Above T = 303 K the tabulated data could not be parameterized by equation {4} very well. The partial pressure of water
vapor (needed to convert some Henry's law constants) was calculated using the formula given by Sender et al. {1994]. The
quantities A and « from Dean [1992] were assumed to be identical.

3) Value given here as quoted by Steudinger and Roberts [1996].

4) Hoffmann and Jucob [1984] refer to several references in their list of Henry’s law constants but they don't assign them
to specific species.

5) Calculated from correlation between the polarizabilities and solubilities of stable gases. The temperature dependence is
an estimate of the upper limit.

8) Jacob [1986] assumed the temperature dependence to be the same as for water,

7) Schwartz [1984] gives an upper limit of ku = 6.8x10° M/atm. In the abstract a range of 1x10° M/atm < ky <
3x10° M/atm is given. The mean value of this range (2x10° M/ atm) has been used by Lelieveld and Crutzen [1991],
Pandis and Seinfeld [1589], and Jacob [1986].

8) Value at T = 293 K.

9) This value is a correction of the solubility published by Lind and Kok [1986).

10) This value was measured at low pH. It is superseded by a later publication of the same group [Lind and Kok, 1994].
11) Value given here as quoted by Betferton [1992].

12) Bone et al. [1983] gives Carter et al. [1968] as the source for the data. However; no data was found in that reference.
13) Several references are given in the list of Henry’s law constants but not assigned to specific species.

14) The parametrization given by Lide and Frederikse [1995] (parameters A, B, C) doesn’t fit the data in the same paper
for this substance. Therefore the parametriztaion of the solubility data (X) was recalculated.

15) Value at T = 295 K.

16) Value obtained by estimating the diffusion coefficient for NOj3 to be D = 1.0x10™% cm?/s.

17} The value given by Seinfeld and Pandis [1998] is wrong.

18} The assumption of irreversible hydrolysis is equivalent to an infinite effective Henry’s law constant.
19) This value was extrapolated from data at T = 230 K and T = 273 K.

20) For strong acids, the solubility is often expressed as kg = ((H*] + [A~])/p(HA). To obtain the physical solubility of
HA, the value has to be divided by the acidity constant K.

21) Brimblecombe and Clegg [1989] corrects erroneous data from Brimblecombe and Clegg [1988)].

22) Lelieveld and Crutzen [1991] assume the temperature dependence to be the same as for a(HT)a(NO3)/p(HNO3) in
Schwartz and White [1981)].

23) Mdller and Mauersberger [1992] assumed the solubility to be comparable to HNOs.
24) This value was extrapclated from data at T =215 K and T = 263 K.
25) fitting parameter used in numerical modeling.

26) Kruis and May [1962] claim that Cl; does not obey Henry’s law. Looking at their interpolation formula, however, it
seems that this is only because they did not consider the equilibrium Cl; + H,O &= HOCI + HCL.

27) Chameides and Stelson [1992] refer to Jacob [1986] and Chameides [1984] but this value cannot be found there.
28) Data from Table 1 in preprint of the paper. J. Geophys. Res. forgot to print the tables.

29) Fickert [1998] extracted a value for HOBr from wetted-wall flow tube experiments. However, it was later discovered
that under the experimental conditions no evaluation of ky is possible (J. Crowley, pers. comm., 1999).

30) As quoted by Kruis and May [1962].

31) Dubik et ol [1987] measured the solubility in concentrated salt solutions (natural brines).
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32) This work, using data from Wagman et al. [1982] and the aqueous-phase equilibrium Cl; + Brz & 2 BrCl from Wang
et al. [1994]. -

33) Calculatecf-\by R. Vogt (pers. comm., 1996), using data from Wagman et ol. [1982] and the aqueous-phase equilibrivm
BrCl + Br~ = BroCl~ from Wang et al. [1994].

34) Value at T = 200 K.

35) Thompson and Zafiriou [1983] quote a paper as the source that gives orly the solubility but not the Henry's law
constant.

36) Gmitro and Vermeulen [1964] give partial pressures of H,SO,4 over a concentrated solution (e.g. 10~7 mmHg for 70
weight-percent at 298 K). Extrapolating this to dilute solutions can only be considered an order-of-magnitude approximation
for ky.

37) Interpolation of the original data at T' < 300 K. According to Morrison and Johnstone [1954] the solubility increases
at higher temperatures. :

38) Value at T = 288 K.

39) Yows and Yang {1992] give several references for the Henry’s faw constants but don’t assign them to specific species.
40) Hansen et al. [1995] found that the solubility of 2-methyihexane increses with temperature.
41) Value at T = 294 K.

'42) Value given here as quoted by Wasik and Tsang [1970].

43) Karl and Lindinger [1997] also measured solubilities in salt sclutions.

44) The value given by Wilhelm et al. [1977] is wrong.

45) Value given here as cited in Dewulf et al. [1995).

46) This paper supersedes earlier work with more concentrated solutions [Butler et al, 1933].
47) Value given here as quoted by Hire and Weimar {1965].

48) Value given here as quoted by Gaffney et al. [1987].

49) Value at T = 303 K.

50) Koga [1995] found that tert-butanol does not obey Henry's law at ¢ > 3.8 mM.

51) Value obtained by Sazena and Hildemann [1996] using the group contribution method.

52) Value at T = 307 K.

53) Value given here as quoted by Hine and Mookerjee [1975].

54) It is assumed here that the thermodynamic data in Parsons et al. [1971] refers to the units {moldm™3] and [atm] as
standard states.

55) Value given here as quoted by Liittke and Levsen [1997].

56) It is assumed here that the thermodynamic data in Parsons et al. [1972) refers to the units [moldm™=3] and [atm] as
standard states.

57) Saxena and Hildemann [1996) say that this value is unreliable.

58) Value given here as quoted by Mackay et al. [1993].

59) Jacob [1986] assumes ky(CH300) = ky(CH300H) x ky{HO2)/ky(Hz02).
"60) Lelieveld and Crutzen [1991! assume ky{CH3O0) = kn(HO:).

81) Ledbury and Bladr {1925] (and also Blair and Ledbury [1925]) measured the solubility of HCHO at very high concen-
trations around 5 to 15 M. Their value of ky increases with HCHO concentration. Lelieveld and Crutzen [1991), Hough
[1991], and Paendis and Seinfeld [1989] all use these solubility data but do not specify how they extrapolated to lower
concentrations. Since the concentration range is far away from typical values in atmospheric chemistry the data is not
reproduced here, :

62) Dong and Dasgupte [1986] found that the Henry's law constant for HCHO is not a true constant but increases with
increasing concentration. They recommend the expression

[{HCHO] = 10(4538/T-11.34} p{HCHO)(QSZ‘Z/T+U'2088)



RPP-16994, REVISION 0

‘\ r{ o CALCULATION

s\ \ L 9

CORPORATION SHEET
_

PROJECT NO.: __ACID DISSOLUTION CaLc No.: _0193101.07-CH-001 REVISION NO.: 1 SHEETNO.:10F7

SUBJECT: _MOLAR FRACTION OF OXALIC ACID IN VAPOR PHASE FOR TANK C-106 ACID DISSOLUTION PROJECT

PREPARED By: M. FELDMANNVk’ DATE: 7/17/03 REVIEWED BY: T.Saizano ¥/ DATE: 7/22/03

Attachment B

Temperature Data for Tank C-106

B-1




RPP-16994, REVISION 0

Temperature Data for Tank C-106 from TWINS Database

ﬁ

Tank Measurement Quality Thermocouple
Name Date Reading Units | Indicator {Sensor Type Location Number
C106 6/10/03 4:01 79.88| Fahrenheit G Temperature (E - Type)  1241-C-106-RISER-8 4
C1086 6/10/03 4:01 80.06| Fahrenheit G Temperature (E - Type)  |241-C-106-RISER-8 5
C106 6/10/03 4:01 80.6¢ Fahrenheit G Temperature {(E - Type)  {241-C-106-RISER-8 6
C106 6/10/03 4:01 82.4{ Fahrenheit G Temperature (E - Type)  |241-C-106-RISER-8 1
C106 6/10/03 4:01 79.52{ Fahrenheit G Temperature {E - Type) [241-C-106-RISER-8 2
C106 6/11/03 4:01 82.76| Fahrenheit G Temperature (E - Type) |241-C-106-RISER-8 1
C106 6/11/03 4:01 80.06( Fahrenheit G Temperature (E - Type) [241-C-106-RISER-8 2
C106 6/11/03 4:01 80.06| Fahrenheit G Temperafure (E - Type)  [241-C-106-RISER-8 4
C106 6/11/03 4:01 80.42[ Fahrenheit G Temperature (E - Type)  [241-C-106-RISER-8 5
€106 6/11/03 4:01 80.6| Fahrenheit G Temperature (E - Type)  |241-C-106-RISER-8 6
C1086 6/12/03 4.02 81.68| Fahrenheit G Temperature (E - Type) |241-C-106-RISER-8 6
C108 6/12/03 4:02 83.84| Fahrenheit G Temperature (E - Type) [241-C-106-RISER-8 1
C108 6/12/03 4:02 81.14| Fahrenheit G Temperature (E - Type) }241-C-106-RISER-8 2
C108 6/12/03 4.02 81.14{ Fahrenheit G Temperature (E - Type)  [241-C-106-RISER-8 4
C106 6/12/03 4:02 81.5[ Fahrenheit G Temperature (E - Type)  1241-C-106-RISER-8 5
C106 6/13/03 4:02 76.82| Fahrenheit G Temperature (E - Type)  [241-C-106-RISER-8 1
C106 6/13/03 4.02 76.28| Fahrenheit G Temperature (E - Type)  1241-C-106-RISER-8 2
C106 6/13/03 4:02 77.18 Fahrenheit G Temperature (E - Type)  1241-C-106-RISER-8 4
C106 6/13/03 4:02 77.36 Fahrenheit G Temperature (E - Type)  {241-C-106-RISER-8 5
C106 6/13/03 4:02 78.08| Fahrenheit G Temperature (E - Type)  1241-C-106-RISER-8 8
C106 6/14/03 4:02 78.44| Fahrenheit G Temperature (E - Type) 241-C-106-RISER-8 1
C106 6/14/03 4:.02 77.9| Fahreriheit G Temperature (E - Type)  [241-C-106-RISER-8 2
C106 6/14/03 4:02 78.26| Fahrenheit G Temperature (E - Type)  |241-C-106-RISER-8 4
C106 6/14/03 4.02 78.8| Fahrenheit G Temperature (E - Type)  |241-C-106-RISER-8 5
C106 6/14/03 4.02 78.8| Fahrenheit G Temperature (E - Type)  |241-C-106-RISER-8 6
C106 6/15/03 4:02 80.06|Fahrenheit G Temperature (E - Type)  |241-C-106-RISER-8 1
C106 6/15/03 4.02 78.8|Fahrenheit G Temperature (E - Type) |241-C-106-RISER-8 2
C108 6/15/03 4:02 79.16|Fahrenheit G Temperature (E - Type) |241-C-106-RISER-8 4
C106 6/15/03 4.02 79.52|Fahrenheit G Temperature (E - Type)  |241-C-106-RISER-8 5
C106 6/15/03 4:02 79.7 |Fahrenheit G Temperature (E - Type)  [241-C-106-RISER-8 6
C106 6/16/03 4.02 81.14|Fahrenheit G Temperature (E - Type)  [241-C-106-RISER-8 1
C106 6/16/03 4.02 79.7|Fahrenheit G Temperature (E - Type)  |241-C-106-RISER-8 2
C106 6/16/03 4:02 79.88|Fahrenheit G Temperature (E - Type)  |241-C-106-RISER-8 4
C106 6/16/03 4:02 80.24|Fahrenheit G Temperature (E - Type}  |241-C-106-RISER-8 5
C106 6/16/03 4:02 80.42{Fahrenheit G Temperature (E - Type)  |241-C-106-RISER-8 6
Average Temperature 79.8 Fahrenheit
26.5 Celsius

Reference:

Tank Waste Information Network System (TWINS), Queried 06/24/03,
[Tank 241-C-106, Temperature Data from 6/10/03 to 6/16/03, Fahrenheit], http:/twins_pnl.gov:8001/twins.htm.
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